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REPORT No.218

STANDARD ATMOSPHERE-TABLES AND DATA

By WALTER S. Dmm
.-

SUMMAEY

This report ia an extension of National Advisory Committee for Aeronautics Report No. 147.
Detailed tables of pressures and densities are given for altitudes up to 20,000 metem and to
65,000 feet. In addition to the tabks the various data pertaining to the standard atmosphere
have been compiled in convenient form for ready reference.

INTRODUCTION

A full account of the research conducted by the United Stat- Weather Bureau in laying
the foundation for a standard atmosphere is given in Mr. W. R. Gregg’s paper on “Standard
Atmosphere” (Reference 1). Briefly, the Weather Btieau found that the average annurd
conditions for latitude 40° in the United States were closely represented by Tymsaint’s formula
for linear decrease in tempemiture with ihitude,

T= TO–.0065Z .-......--...-------------.---..(1)

where Tie the temperature in 0C. at the altitude Z in &eters. The maximum altitude at which
this formula can be applied is determined by the temperature of the isothermal atmosphere.
This point will be discussed later.

Toussaint’s formula not only fuMlled the requirements of simplicity and reasonable accuracy
but also had the advantage of being extensively used in Europe. It was therefore adopted by
the NationaI Advisory Committee for Aeronautics as the basis of a standard atmosphere for
aeronauticxd work in the United States.

In addition to the aerologicsl observations which led to the recommendation end adoption
of a linear decrease in temperature with ahitude, Report No. 147 contained brief tables of pres-
sures and densitim in the standard atmosphere. T&se tables were not carried beyond an
altitude of 10,000 meters or 33,000 feet although provision was made for dxmsion when required.
Subsequent general use has indicated the need of more detailed tables carried up to iltitudes
of 20,000 meters or 65,000 feet. It is the purpose of this report to supply such tables together
with miscellaneous data on the standard atmosphere compiled in a form convenient for ready
reference.

OFFICIAL ADOPTION OF BASIC PHYSICAL CONSTANTS

At a regular meeting of the executive committee of the Nationsl Advisory Committee for
Aeronautics held on December 2, 1924, Dr. Joseph S. Ames, chairman-of the committee on
aerodynamics, submitted the following lett~, dated November 26, 1924, from the committee
on aerodynamics:
The Emcumm Com.umE,

National Adtiq Commii&wfor Aeronautic,
Wcmhingfon, D. (7.

GIWTLWEN: The committee on aerodynamics, by resolution adoptal at ik meeting held on Ootober 11
1924, recommended that the National Advfsory Committee for Aeronautics adopt the folIom-ing bash physical
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constants for use in connection with aeronauticalcakulations_reIatiwb w-u% ~v-tuw and de~it~
relations in a normal or standard atmosphere, to be effective ou.and after January 1, 1925:

For conversion from meters to inches the relation fixed by ~~e United States Statute of 1866 should govern,

1 m =.39,3700 in.
1 lb. =453.5924277 g,

determined by International Bureau of WekMsand ~e-aeur~in JuIY, 1893.
Force of gravity,

g=9.80665 m/see?
=32.1740 ft/sec.s-- -

,-.

.-

Weight of cubio centhneter of dry air with normaI content COI at temperature of 0° C, (32° F.) and pres-
sure 76 cm. (29.921 fn.).

W= 0.0012930 g/cti$
=0.08072 lbfft.t

The standard temperature for working conditions for both standard density and standard atmosphere to
be the same, vfz. 15° CL (59° F.).

—

CoetEcient of expansion of air,
a= O.00367 per degree C.

=0.00204 per degree F.

Where temperatures on the absolute scale are employed, the approximate scale may be defined by

71a~=Q730+.P C. (469.4° +t” F.).

RESULTING VALUES

The foregoing basic constants and assumptions result in the following working valuw:
Weight of standard air at 15° C. (fi9° F.), standard pressure,

Standard density at 16° C. (69° F.]

Respectfully,

W= 1.2255 kg/m*
= 0.07651 lb./ft.S

and standard pressure,

P=~=O.12497 kg.-sec.?-m.-

= 0.002378 Ib.-sec.z-ft.+

COMMITTEEori AEIiODYNAMICt3,
JOSEPHS. AMES, Chairman.

After consideration by the executive committee, and on motion duly seconded and carried,
it was

Resolved, That the basic physical constants for use in connection with. a&na@Jcal .calcula$ions relating ti
pressure, temperature, and density relations in a normal or standard atmosphere, as recommended by the com-
mittee on aerodynsmim in its letterreferredto, datedNovember26,1924, be, and thg s=e are hereby approvcd~
to be effective oh and”after Janu”ary 1, 1926.

.
STANDARD VALUES

Particular attention has -been given to the choice of standard vaIues for the standard
atmosphere, a“ndso far as practicable, inkrnational stmdards have been follovmd. Instead of
the density .001225-g~cms recommended by Toussaii.ii,”the vahe of .0012255 g/cm* has been
adopted as conformiri~ to the univizrmlly accepted stahdard of .0012930 g/cmS for dry air of
average CQ content at 0°. C. and 760 mm. . In tl.is ccmuctiou Tou=mint’.s ?~ue Corrwponds
to .0012923 g/c@ at f)” C. and 760 mm. The difference between the two values is exce@ingly
small and entirely negligible jn comparing performance data.

The standard atmosphere has been b&ed on Approximate absolute temperatures, TO
273 + to C. or T=459,4 + to F. The absolute temperature corresponding to zero on Fahrenheit
scale has here been taken at-459,4° F., instead of the usual value 459.6° F., since (459,4° + 32° F.)
corresponds to 273° C. The metric and English values are thiweby made directly comparable.

Since the standard atrnckphereis used almost entirely by engineers, the engineering units,
kilogram-meter-ssoond’ in the metric system, and pound-foot-second in the EngIieh system are
used.
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The foIIowing standard vaIues have been adopted by the National Advisory Cmmnittee
for Awonautios for use in the standard atmosphere: ,!, . .. . .-

Standard pressure Po- 760mm ““=29.921 in. “
Standard temperature to=150c. .,=59”F.
Standard absolute temperature To=288°C. =“518. 4°F.
Standard specific w&~ht . ..gp= 1.2255 kg/mS = 0.07651 lb./ft.S
Staridard gravity g= 9.80665 ~sec? =32. 1740 ft./sec2
Standard density ‘ P=O. 12497 = 0.002378
Standard temperature gradient a=0.0065° C/m ~’ O.003566°F./ft.

The standard conversion factors are:

1 meter= 39.3700 in. =3. 280833 ft.
1 kilogram =2. 204622 lb.

The values given above are those ordinaxiIy used; more exact values may be found in
Table I.

BASIC ASSUMPTIONS

In addition to the linear decrease in temperature with altitude
.

T= To-d.---.-.-_----.---.----------:-----(l)
,. . .

oertain basic assu.rqtions wce neoessary to define the Standard Atmosphere. These assumptions
are as follows:

That (a) the air is dry, #

(b) air is a perfect gas, obeying the laws of Charles and Boyle, 1.e.,

or
p= Rgp T-.-------..------..----..----.--..-(2)

&)=&) (~)-. -.--------------_--..(2G)

(c) gravity is constant at all altitudes with the standard value,
(d) the temperature of the isothermal atmosphere is – 55”C. or - 67°F.
(e) equation (1) hoL3strue for altitudes up to the isothermal atmosphere; the gradient

vanis~~ at the lower bit of the isothernd atmosphere.
The last assumption not only simplitles the standard atmosphere but it also appears to be a
very close approximation to actual conditions at any tiven time. The altitude of the lower
Ii& of the ~othermal atmosphere is found from Equ~tion (1)
temperature:

z{=
288-218

.0065
=10769 meters

z{=
518.4 – 392.4-35332 feet

.00356617 .

Since the air is”assumed to be a ~erfect EW, the difference

-.

—
.._-

--

-.

..-—
.. .

. .

—

—

—

--
—

—

.--
by substituting the isothermal

in measure between two IeveIs .——
is due to the weight of a column of. & of uni~ c~oss section betwee; the two levels or .—

aP=–gpaz-- .--.-----__-----.--_.----------(3) .

This differential equation is of considerable importance, since it is the basis for the formuhe used
in oomputing pressures at altitudes.

1SpedEo wefght of memory at O~-18595. I kg/mJ-S4S.7149It#fW

. . . .
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CALCULATION OF PIWSSURES AND DENSITIES IN THE STANDARD ATMOSPHERE

.4t any altitude in the standard atmosphere the air temperature is known from. equation (1)
(or from the isothermal temperature). The corr~ponding pressure is calculated by the well-
known modified form of Laplace’s equation

()z“P&iz(%)‘“g’”: ..---. -....-.------.-.----.-(4)

where M is the modulus for the common logarithms, i. e.,

hf=log,, e==.4342945
Letting

K= JL..,
p@lf

and substituting the standard values

K+wz .“..:........ ...
=19413.28 m or 63691.72 ft.

A further simplification maybe made by setting

so that
=,= 19413.28

288 Y 67.4072 metrk

= 6~1~~= 122.862 English.
.

Equation (4) may now be written

klo (); “& .----------------------..-----(4a)

from which $ is readily obtained.

The corresponding density is given by

5%X3-------------------------------
- -.

The foregoing equa~ions are sufficient to determine any”of the solutions commonly required.
As an example, take the case of pressure corresponding to a given altitude. Equation (4a)
may be written

logl@p=log10 po–&. .. . . . . . ..--.. - . . . . . . . . ..-.. (4b)
m

which upon substitution of the valuea for log10pa) and K’ beoomes

log,. p= 2.880814– 67.4~72T
m

for pin mm, Z in m, and Tm in ‘C,
c?

or log,. p = 1.475976 – 122 ~62T ~

for pin in., Z in ft., and ~m in ‘F.

-. -..
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CALCULATION OF MEAN TEMPERATUItE

The mean temperature T= which appears in equation (4) is a hur?nonicmean given by

—

aZ
“%=

k%*z- -------------------------------(5)
.-

where a is the temperature gradient.
Equation (5) can not be used above the isotherm~ level, OW@ to tie *on~~tY ~

the lapse rate, a. However, it maybe mitten in the form

.—

.
-------... --------.-.-~---(6)

.- .—

where Z’~l, Tma,“. ● are the average temperatures for the altitude increments AZl, AZ2, . ● ● ” ss
aotuelly used equation (6) is v

T.= >_z)#+( ~ 1 ----------------------- ------ (6a)

% I

where ZI is the isothernd level (10769 m or 35332 ft.), TmLthe harmonio mean temperature at
Zl, and T the isothermal temperature. Substituting for Zl, T~l, ~d T giv*

.- . . —

T.=
z Metriotits

10769 +Z– 10769 Z>107691n
251.378 218.0

.-Tm=
z

35332 Z-35332
462.680 + 3Si2.4 “

Ez@fehonits

Z> 35332 ft.

.
RELATIONS BETWEEN p, p, 1’ AND Z

Below the isothermal level oertain interesting and useful reIations &st between prmsure,
temperature, density, and altitude. DhM.ing equation (3) by (2)

..—
—

Integrating

or

()~aR .
PO

T&e value of the exponent aR is independent of the system of units. In the rnetrnosystem

. r 1‘_ ,0065 x 29.2708 =().1~26. .

;. ~= p .“()To p. -------- ------- -------- ------- ---- (7)

2
()

T MM

Po= z
------- ------- ------- ------- ----- (8)

and
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From equations (2a), (5) and (6) the following equations may be derived:

(9-(ii)’’------------------------------
&)=&)o=’ . ... .. .. .. .. .. .. ..(lo)

(a=(:r--------
(9’(H2M-------------------------

W-=(%-+--------------------
Li+’(+w’’25’-----------------------

(iY=H+------------------------------(
(94-itzYM--------------------------

These formuh% do not hold true above the lower level, of the isothermal atmosphere, i, e.,
Z must be less than 10769 meters or 35332”feet. .
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TABLE I ‘“ ““

STANDARD ATMOSPHERE-STANDARD VALUES
,-

1 Symbol

stitia tmpmuF3-.......~..__-_. “t
Standard temperatureabsolute_._......_–_
Standard preswre_____________ :
Staudmd preasu.m.. . . . . . —.
Standard gravity .. ..-.. -... ___ . . . . . . .

P

Standardspwlrle weight . . . . . .._.. _._.__.. ;P
Standard density-... —-— . . . ..-_. ___ p
Standard temperature gradient.. . . . . . . . . . . . . . .
Standerd Imthermal temperatur&------- ,:
Standerd gaaoonatantfor air. . . . . . . . . . . . . . . . . . . B

I

I&’ c_.._..__.-- W F.

5 kdm~....-.. -.. C

I 2!3.270S. . . . ----.-+ mWW.
.. ..- . . . . . . ...

* ,-

.—.

----

,... . .. . -L-

.— -----

.-—-.-:----
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FL%
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29L226
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290.762
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2m.429
290.237
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m. 244
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L0226
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LWW
L 0192
L 01S1

L 0170
L 01E8
L 0147
LO125
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L IWO
LOW

L0222
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L0722
L WO

LCG96
L0946
L(EZ3
LOW
L 0791

L 0740
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LWW
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842.66
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6h44
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17.376
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M 076
14MO
14026
16.m

I&276
12.mo
Em

E%

IL 760
IL 425
lL 100
la 776
la 4m
10.126
am
9.475

k%

2S. W.I
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WO.626
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278.676
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.mia
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.9944
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:Eo
.9W9

L13XRI
.W41
.Wsz
.W2a
. 9W

.9707

. m49

.W92

.9s44

. 947a

Lcom

:&%
:*
.0762
.m6
.0m8
.9621
.W76

7m.(m
763.E(I
mm
746.67
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7’X.G7
72402
7X!.20
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L 2137
L20i2
LW21

L 1266
L 1906
~1#

L 1724

m. 00
6a42
67.8s
67.26
m.06

fim
6249
64.91
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Ea74

.,s
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:%%
.9M2
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.8762
.S7m
.&m
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.8651
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.2448

.2206
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7m.21
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8a4.78
&HLao

%%
W&18

“$7 g

W!L95
66L91
657.w
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649.90
64&94
64200
S38.w

2&L871
2aam3
28&044
28K281
286.n7

W3.6M
ZaLs$il

%=
2w. mo

. WS7

. SS76

.mm

.4%4

.Gw

. ml

.W!al

.Wm

:%%

.9628

:E
.Mao
.Ea46

.9299

.m54

.Wm

. 91s

.9119

.11907

.11242

. llm

.11725

. 1M78

.11621

. 11W4

. 11W7

.11461

.11295

L1677
L 16W
kg

L 1462

HH
L 1286
L IWO
X.1176

altf
6267
6L 98
6L40
W.81

W.22

Hi
4247
47.22

164a4
WM.6
lfE& 6
21a2s
22W.6

24.XL6
‘M2L7
2iEa7
!i96Z8
2116.8

-_ .--=..—
.

.

.
.-.—

.—~____
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lMQ
1100

Iwo

1260
~

Mm
14m

2.2UI
8.176
7.8m
7.w
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H%’
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h 676
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.2762
.9741
.92?29

.9718
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.m84

.W7a

LU20
LK8S
L 10I1
LOW
LW02
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LCit96
L 0742
LWW
L CES7
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4204
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. m74
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277.600
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!mL‘Ml

276.626
276.am
275976
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274.076
274.am
274025
2?2.7W

am a75
276.om

z%
272076
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2s1 m?.
%82.7a7
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28242-3

242274
282m
2s1.M
29L779
2% 616

.9662

.C6w

:E
. W17

.W36
:=

.9671

. mm.

:E
.824a
. 81S2
. 8MZ

.Sm2

.8042

:E
.7894

.8027

.2694

.aml

.S5m

.8467

.8424

:Eo
.8290
.a?w

W. 18
gfl

62262
618.77

61497
61L19
007.42
603:

LWM
LW22
LO(8O
LOWS
L 0%6

L(SZ4
LO?7!2
L IX2?1
L 0170
L 0119
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4a28
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6677.4
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.2470
.W52
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.10237
, lon5
. 1m04
. Iollz
. 1W02

.motz
,mmI
.W91O
.OmdI
.msll

it%
:E
.s%68

.ma
..%38
.Wn9
.9670
.W21

85.60
2s.02
24.4a
W&
Sam

am
2209
aL 61
aaea
6a24

6WL 7
072s7
22.S2.8
705L.9
7217.8

728L9
%9
mao
7s74.o
Kaao

..:
.-.

.-. +
,$==
.—
- ....

.

229



REPORT NATIONAL ADVISORY GOMldlT!CEFiF’O.RAERONAUTICS _. —.

T.
r 40.

w

1!
4%

. 7K0

.7824

.7276

.7281

.7168

.7141

.7(KW

.7062

. 7L-Q7

.6962

~
Pa

.7811

.7771
;%

.7062

.7018

.7676

.7620

.7497

. 74E4
-

.7420

.7282
;l#

.T2m

. 72al

.7164

. n67

.7120

. 7@3

P

mm

.-

P

.m761

. m711

.0m62

.mo14

. mW36

. m616

. m467

.mm

.CF2871

.Om!m

z

ft.

8XJ2.I
*1
8mo.2
SW4.2
4aa6.8

9022.8
mm a
02W.4
0614.4
W&5

.. ----

,
z

m

T
.0 0.

aa

t
00.

3R%
279.466
279.601
279.124

mms
276.6m
*M

Sm.806

27a126

i#j

217;472

m. 206
m. 126
276.972
276.806
276.686

:%
.$!18
.9402
. G391

:%

.9246

.$?94

2mo

mm

Sm

2760

!2350

!m41

-L 2M
-L 516
-1.9m

:$g

-it 876
-& m
-& 526
-8. 8m
-4.176

m 760
27L42%
!&l. la)
270.776
270.450

nk 126
Zm.w)
269.476
% 160
2?s.826

266.6m
2FS.175
m. WI
237.625
2%’.m

!224.675

%%
265.900
2m.676

8mo

8100
8160
am

8260

3360
84m
6460

-4. W
4826
-h 160
-h 475
-6.800

-a 126
-e+ 49)
-0.776
-7. lCQ
-7.426

.9822

.8312

.9801

:%8

.Dm7

.9256

.0244

.9229

.9222

.6818

. oa74

. 6@81

: FM

.0701

:%%
.6574
.65s2

6m 79
62246
Ma 14
616.84
612M

m%

.%M
488.56
49,fL67

; =4

.09179

.09182

.cram6

.Qmm

. mml

.m94a

.Uwm

.03851

.mQ4

.m47

.ml

.6966

.S8m

.6662

.8817

.6771

.8726

.807T

‘arm
26.m
22.73
22,16
2L 66

20.9s
2a69
19.81
l% 22
IR64

9842.6
lJIXtb
10170,6

P
1 4,6
1 06.7

10002.7
1rmxL8
IW 8
11164.8
l181&9

g:

262.660

Z38.626
28a.800
202.476

R%

-7.760
-8.076
-8.400
-6.726
-8. O&l

-0.876
-9.703

-111025
-1o. 2m
-lIL 676

2764m
276.3C0
%& 136
27&ma
276.ml

x% 024
27L460
276.me
276.181
274.904

:3

2eal
2660

8750
8803

2900

4om
4060
41W
41ELl

42s0

4260

44m

46m

4WJ

47CII

4760
48m
4650
49m
48WJ

mm

WI
5160

mm

65EJI

6460

.Q210

. 91s4

. ‘mm

.9176

.9166

.0164

.9148

.wal

.9120

.91W

.64W-I

.6447

.0406

:!%

.62s2

.6242

. am

.6162

.6122

.mm

.6042

.emn

. 6’W

. WaS

; ~6

.6809

.6771

.6784

.7046

. 7m8

.6979

:%

.tEi4

.8s2%

. ml

.6767

. 13w”

~

.CisJ3

.0661

.6616

%%

: ml:

.0442

.i344M

.6874

.133ifl

. 6X6

:@

. 6i’i!J
,.6139
. 61W
.6073
. CM

.0m9

. M76

.a94a

.6911

.m. .

:%!!
.67W
.6752
.If@

-

:g

:MiJ

A%

. M74

.64M

. WI*

.06606

.0s720

. m714

:%%

.m6i’6

:%%
.,mu4
. (@3QQ

:%
. W5
.6501
.8466

.8412

:%

.:f%

. S198

.8160
; S1O7

:%%

.7960

.7938

.7896

.7655

.~ll

la 06
17.47
16.88
16.w
16.71

M. 13
14.64
H.#a
U. 87
X279

-IL IMO
-IL a26
-lL 060
-lL 976
-122m

-l!k 023
-12950
-l&n6
-17i.m
-la 926
-

+i ~

-14 em
-la. 226
-la. 660

-l&675
-1& mo
-M 625
-la 860
-17.176

-17. m
-17.826
-la 160
-w 476
-1& m

-19.126
-19.460
-19.776
-nL sol
-m 426

M2.om
26L676
26LW
26L048
26a700

24?0.a7ti

filg

Wi 076
-

26a7s3
U&.426
U& 100
2b7.776
257.4EJ2

267.126
2J.511J

2!A 160
266.626

26ti6m
2alL176
264,860
264.626
2W!MI

268.875
268.654
266.22%
252m
232676

limzk.a
lx%’. 4
1246L4
12616.b
13779.6

lj448:6
14107,6
MnL 6
144M7
1.*. 7

274,796
274m
2744W
274.29a
274.u

272.967
278.788
272.tnl
27%46Z
272.2a4

~“ li6
272947
nz ns
$472610
27a440

272Ii’1
2?2.ma
m. 834
!WL7M
27L6W

27L424
‘271.m
271.am
271t918
270.749

27&6m
270.410
na 241
270!071
2m.901

.9047

.9CLS6

.9076

.9064

.6m2

.8041

.9mo

.9018

.mol

.8896

46228
469.26
4m26

%!
447.38
44L46
ML 64
48&84
@&n

;=
.m267

:%%

:%%!
.moao
.mm
.07966

1220
11.62
IL 03
1::

9.2a
a m
a 11
7.62
&94

—

L&
5.77
6.18
Lrd
401

3.4ti
184
2.28
1.67
J.lx$

.“%
-.

--i z
-L 64

-a 42
-a ol
-a. 62

.2:

v

-6. M
-6.04
-d 62
-?. 11
-7.69

-& a
-6.80
-k 46

-la m
-m 87

.4$?3

.6478

.6962

.8861

.W89

. W28

. wa17

. mca

:=

.6672

. SW

.8949

.8936

.86n

.6816

.8a04

.8782
>8781
.,6706

—

. 87&J

. S746

.6724

.6726

.6714

.8708

.6m2

.mso
,?360
.6m7

. ikW6

.66s

. W21

.6684

.6647

.6610
,5474
.5437
F6401
.622L

fl;

E:
42L68

41a80
416.02
413.27
410.6a
$~.p

4oi 08
40288
680.69
297.02
%26

281.71
W. 07
286.46
am.m
a8L24

.07922

.07881

%%
.07784

. 0771s

.0707’4

.07631

.07690

.076$9

14763.s
149!.4%8
p;:

1641(+.Q

7.65840

WH
16076.1
y$ll 1

-

W“(M 2

1%%:

i%%:

Ua24.4ma 4
17662,6
1771&s
17890,6

.?::
16044.6
1=6
~727
18626.7
ls?oiks

lEM.4,s
~~ :

1W6. 9
1962LO

.Tno

.77m

. ?O$i

.7646

. im

.7662

. 76%

. 74ea

.7442
i 7403

-

.7263

:=
.7244
●m

,?160
,nn
. 7m8
.7049
. 7U1O

.6820

.6226
; 6!&J!&4.

.6168

.6166

.6119

: g+

Mul

mm
mm
67CH3

6760

6W0

6954

-m 7b3
-2L 075
-2L 4m
-2L 7213
-2a om

-22876
-a 71XI
-28. IX!6
-m. 860
-X!. 676

26Z2KI
251.926
26L2JM
26L276
!250.tlao

2EJ3.025
2m.Sm
!M9.975
249.w
248.22a

%%
2m.691
206.221
269.WI

2oa 850
206.7oa

$l$EJ

.486a

:E
. 4S2
.4860

.4817

.4784

.4761

.4719

. 46s7

.Onlo

%’%
. WiW8
.Ck7a66

. mQ17

.06879

. owl

.068m

.06765

-.0972

:%%
. mm
.6621

. em

.6746

.67W

.6072

.0685



STANDARD ATMOSPHEE~ABLES AND DATA

P

mm

T.

“a.

W

z

m
t

w.

t
T.

z

k . . ..
.< ---

mm

5100
6160

6250

Ml

-24 m
-!& am
-24.560
-24. m
-Z mo

-26.525
-25.960
+2& 275
-m. bm
-m.02s

–m. 260
-m. 676
-27. em
-2% 225
–!abm

–=876
-w. 2m
-a 52s
-2R8m

-2a m

+500
-m. 825
–8L ml
-3L 476
-2L WI

-a m
-a2.4m
-32776
-2% 100
–K4 426

-’a ?m
–34 076
-?A400
-347%
–m. Om

-86 27s
–bh m
-26mb
-aaam
-44 67s

-87.om
-a7. 226
-27.660
-27.076
+3&m

-8%626
-were
-aQ 276
-39. mo
-m. 925

249.mo
248.675

ZE
247.700

247.375
247.Om
246.725
246.4KI
Wi 076

245.7KI

z%
24776
244.4m

!244.125
248.W3
242.476
wllm
242.825

242bm
24217s
24L8M
24L525
HL 20)

Ml $75
24a550
24a22b

i%%

2m.2m
=925
mm
238.275
m. 950

287.022
287.800
.m. 975
2a&5m
!zs&326

mom
23s.67s
283am
225.025
m 7M3

w. 375
2W060
233.726
!23&4m
223.075

208.027
!w. 856
267.m4
267.514
m?.242

257.172
w. WI
M&W
m6.ma
2m.487

.m46

.W6

.m2A

.8612

.mol

.amo

.8578

.8537

.8X4

.8245

.45m

.4522

. 4mI

.46m

.4528

.4497

.44m

.4436

:2%

.6384

.63b4

.ma

.Ea14

.6263

:%
. ma
.6149
.6119

EL g

?48.94

%!!
24L81
630.47
an. la
22480
aa240

.06728

. m-ml

.mm4

. m517

.03279

.0w2

ii%
.W4a5
. maw

.0m3

.5561

.6625

:%

.6417

.53s0

.Ws

.6310

.6275

-IL !ZII
-IL 7Q
-m a?
-l!a 96
-M. 64

-1413
-1471
-l& 20
-15.88
-Ill 47

lwm.o
lWW. o
!zxll& 1
m177.1
2fwL2

!20m6.2
ma

%!%%;
~6L4

H% i!
mm. 5
a1817.6
7M8L 6

!2aM6.6
22300.7
2242X7
2ma7.8
‘ZZOL8

—

bmo

Wm

57m

ma

6250

t4wl

7KQ
?om

%!
72m

7’351
7400
7450

%%
iO@l
7om
m

7760

mm
m
7Qm

mm

mw
8150

Wo

mm

W41

!M6.us
2ofl 145
Z3&’a?u
263.8m
XK3241

!233.459

%?%
264.942
w.m

234.508
204.427

z%
x% 910

=723
mm2
!m&2m
26a.219
268.046

%H%
26!2527
!M!2254
m2182

~&o

23L282
%L 4W
mL 316

m. 140
280.967
MJ.m
ML 619
Xcl.444

%wi
2m.022
269,746
2W.b?l

.Sm2

.8522

. ml

:Hi
.a4n

%%!
: E2

.U20

:x!
. SW
.m?b

.aa64

.8am

.2a41

: E9

:2%?
.8235
.8274
.am2

.Sm-l

.8240

.2229

. m17

.Sm3

.8193

.SmS

. a172

.8161

.8149

. mm

. W7

.8116

. 8m4

.mw

.4s44

.4214

.47S4

:Z

.4195

.4106

.4127
; ~m

.4051

.4022

%%
. 2m7

.2910

.2863

:E
.asm

.3773

. a746

.2.723

.26%3

.3m7

.8940

.8614

.3m9

:%+?

.3M2

.s’4s5

. a451

.2426

. am

.amb

.mm

:%%
.82s8

.ml

:%%!
.bom
.477

.4X9

.4Q21

.4s92

:&!
.4810
.4783
.4765
.472Q
.4702

.4574

.4e48

.4521

:%

.4542

.4616

:%
.44a9

.M2

.4am

.4261

.4aa5

.4210

.4m5

.4ml

.4m5

.4211

.4182

.4161

.4137

. 4111!

.@

.41w3

.00a62

.06226

. mml

.m255

.m220

. 0n83

.Cwa

.Oalb

.0m80

.0m46

.00012

.05978

. od94a

. obma

.05875

.05843

.0m09

.05m

.02742

. 05no

. (X476

.Mn4

. m012

.055ao

.0SE47

.Omls

.064m

.a5461

. Qb419

.03m8

.mam

.ma24

:%%
.0w2

. 05mI

.02170

. mMo

:%%

:E
.6169
.IUab
. elm

.mm
, ml
.6997
.m64
,6920

.6m0

.bw

:E
. b762

.672a

.5m7

.m64

:%!

.6s67

.s525

.6502

. bm

.E440

.34m

.6877

.6246
; ~4

-17.05
-17.64
-is. 22
-lasl
-lQ 29

-19. Q8
-2a M
-2L 16
-2L n
-2222

-2290
-23.49
-2407
~~ IJJ

+26.aa
-m u
-27. m
-27.59
-2a 17

-28.76
~~ #

-&l 51
-aL ml

-8L 59
--az26
-2285
-m. 42
-Mm

- W.cli
. 26.19
477
-U& 36
-m. 94

-37.52
-3a 11
-3% 70
-m. 28
-m. 87

- ,.
. : :.-

.-_=
-—

-.

27965.8
!mm. !3

%%;
226220

2278bo
2WQ 1
241141
242782
2444!42

24baL2
24i7a8
249wa
2SOR4
252624

X421Ls
23WL6
!2S7645
2W8. 6
!28iM$i6

M246.7
m410.7
263747
237Ms
26WZ8

%!%:
!nm5.O
27WL0
!n7z.O

.

.—

.
—;

.:.

42h&

.ml

. SW

.mao

. blm

. mio

:%il
.4941

. . .
-

-.

mm

mm

8700

87m

am

mm

-m 250
4a 576
-4aWo
-41.223
-4L KU

4875
-42Z31
-42626
-42ew
-4a. 175

2a27m
22242s
222 lm
28L775
23L4YI

=L 126
mamo
= 476
22a lm
22%.825

2m.a96
2m.221
2m.w5
=25%871
%093

ZWL521
258.245
mm
257.905
257.w

.X82

.mn

.mm

.3044

. 3m7

.8023

. @)14

.=

.7m2

.?mo

.3235

.2241

.8217

.8193

.3H0

.3’146

.bIm

. am

.2078

.ms4

.4C40

.4016

.mm

.2!%s

.8942

.Wll

.8SX

. m74

. 2a61

.W8

.05049

. Om’a

.04m9

.04800

. Mm

.04901

.04872

:%
.04784

.4W

.422

.4m2

.4864

.4m4

:%?!
.4749
.4723
.4m2

-40.45

3%
-am
4279

43.27
-4s.96
-4455
41s
472

X837.1
!2KtbL1
m21E.2
!X379.2
m54?L2

29707.a
m87L3
2ma5.4
29199.4
=5

——

227.544

%%
257.116
%940

!2s5.765
2m.ma
2m.414
!AYL=7
m 061

.7W3

.7958

.7045
,Iw5
.7EM

. ?wa

.7WI

.7mo

:%?

.aam

.a782

. S759

.3737

. an6

. am2

.abm

%J

.4m4

.46m

.4m7

:%%

:=
.4470

:%

45g

47.47
4am
-m. C4

Z;

-m.40
-60.98
-5L67

mm

9100
mm

mm

am

9460

-4a. bm
-aLam
-k Im
-44.476
+mo

-4&I%
4460
46.775
+Ug

Zw.m
229.175
2m.a50
22a525
2am

227.875
227.bm

g~

—16

.3022

.mm

. z9a7

.22W

.2942

.2921

.!mw

.m
:%53
.%85

2W27.6
2S69L5

%N
scum.?

20247.7
W21L7
2m7&s
2mm.8
mm Q

34s-28t-

.
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z

m

t
“c,

.T
-c. “
ud

-

2i&2m

iii%!
ism
.!% 026
!2a4Zm
m 076
2JK~

gzl

Z2L700
m Om
Zza 4W

-219.X43
.%]%

5%8.WI
m. mo
218.Om

,.
yala

Zl&g

a.a COl

p&g

W.@Y)
na mo

-

‘ila ml
n&m
Z.l&mo

%%%

21&0xl
m. Cmo
21%m

““218.om
21.8.mQ

-

218.(XIO
na. om

21&ooo

is%

#Rug

mm)

RR

tia mo
m. m
Zla mo
218.m
ala. m

Zla Cml
218,000
21ROm
218,Om
21&m

!216.Ooo
gg

ZMmo
zls. am

2M m
21&Ooo
na Ooo
218.mo
ala WI

T.
“c.
aa

i
w.

-6215
-5Z 74
-52.22
-63.91
-54. 4Q

-66. Oa
-66.66
-a 26
+086
-b?’. 42

-5a 06
-69.17
-ba 24
-61.51
-62 m

-a& 86
+hoz
-ah 19
-67. w
-67. m
-67.06

-62. w
-67. m
-67.00
-67. w
-67.00

-tw. m
-67. m
-67. cm
-678w
-07. m

z

ft.
P

.04476

:M%
.04894
.0c366

.04241

. 04ala

:)H
. 04m4

.042m

.04166

. 04m5

.04054

.0453%

. 0W66

:%
.Wham

:%

-44 &5

-47:4m
47.726
-4&W)

-k all!
-4a 71XI
-4e. m
-#i III

-m. m
-6CW0
-5L am
-6L 950
-b% W

-68. ZiI
-m. Om
-64.650
-66. cm
-56. ml
-K Om

-bh Om
-66. ma
-m mo
-66. WJ
-66, mo

–5L mo
-b&Ooo
–56. m
-b& m
-65. ml

“Wi884

K’&%!
%k 667
WLla

2K~
2?4662
w. 47a
~2!yJ

264.116
!Mk762

g-g

gg

26i 872
ml. 274
m ml

.,
ZKL572
mm
~g

249.‘W

24&C!bb
24a.058
24s.aba
!24&Wxl
247.774

-

247.~gl
247.217
“2$ @

24ti 418

24&101
245.909
246.Ml
245.417
246.178

244.042
244.710
244482
244.268
24A032

EE
243.402
243.19s
%.’?96

24!4.798
24!4032

“2A2.412
242.2W
%084.

W. 8s1
24L671
24L402
M. 816
241.146

m W

%%
240.476
2443.814

24!).166

2!%
!229.W3
m. 648

.7W

:%
m&

-:%!
:%!
.7754

. 7?48

;$.
.nd
, ?&

%J

:%
-

. 7b#$

;;g

.7569

. 7EW

.76ea
.: ;E#

. 7m’a

;% !U2.82
n% 22

.8688 zla 62
,2517 me.02
.2495 207.44.

.4a88

%&
.42W

.4267

.4220

:%
.4162

.4127

.4076

.4026

. 8W6

.3026

.8876

:%!
. a747
.2728
.66W

. a614

.8658

:Ui
.8204

.&”

.Wk)

. awn

.8186

. ama

31107.9
6Y862.o
81496.0
:;3 :

Mm 1
Z21bil2
azm 2
324m2
82344,a

82W. 8
aanti!4
28464.6
287QZ6
Wm. 7

6444X7
3477a8
abm4,Q
85261.8

%%!

30W9.2
2.M17.2
W74K8
87078.4
67401.b

21T2L6
m. 7

%%:
6W4L9

woo

2600

. 87m

8760

W30

mm

Irma
lolm
;CiT#

m4m

lmul
lmoo
m7m
10724

%%
-

:%

W
114m

llboo
116M
n7m
11803
112W

.ZaL3

. mz

.Z7m

.2760

.2760

.27W

.26W

.2667

.%7

.W27

.2006

:%%!

:%!

!0 2414
~~~

. 2s14

.220s

.2268

.2X4

.!mn

. 21b4
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.W

.8227

.3232

.8267

:%%
.8181
. SIB
.8181

mea
mm
23.80
2a 71
2&62

22.53
2344

2M
23.17

.m395

. m37E

. maa

.M337

.M317

;=

.02240

.M221

3.118
2.016
2717
Z 61S
2am

f&?

ino
L6M
L 330

1=8
WW:

la-xi 2
19m.7

ml. 2
zNL 7
m422
ma
21(!4.1

“..’~

~~:4”
&

49.2724

g$%

491.054
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.79M

.7?s4

!2a.Im
mm
2291
!a82
2a 74

yj

Za!n
48.14
2Z06
2L 97
2L8.9
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.6W4
.09t7#’
.0930
.02a3

.7859

.7836

.7811
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.74E4
.7431
.7407

80XI
81(YJ
8M0

84M

mm

8700

SW3

aa 471
30.114
~ ~5

!/i 044

28.6$8
28.aal
27.474
27.618
27.261

m
mm

93m

Smo

m

%%

!aW4
‘&Ma
25%191
m. 335
2&478

26.121
24.755
24.4m
~ g;

!2LW
2L 20
2L 22
2L 14
2L03

20.s3
2a 00
20.82
20.74
2a06

~

W*
2a50
X442

%E

mls
m 10
mo2
IQ 95
19.87

.mlsu

. U)lw

. @lSol

.001795

. mlm

; gl~”

. mm

. al1767

.001762

. c017M

. CU1761

. m3745

. m174a

. al1734

. CKU7M

. a)n’m

. m1713

:%%

fig

.05767

:.0!17a0
.06721
.0s7m
. 03+Wl
. IXW37

-

X%
. m614
.05596
.05679

. mml

.05644

:B%
. mmi

-z 831
-a, 0.?9
-a Ml
-a. 426
-& 624

-3.621
-4.020
-k 218
-4.416
-4.614

-4812
-6.010
-h X@
-k 4m
-h O&5

-& Sm
-6. ml
-6.199
-6, m
-6.505

z74a2
8na.7
yn;

236hl

ah 6
Z3213.1
MKI.6
2a37.o
20L7.6

W#

8100.0
a3a9.4
a17ao

%:
amL4
62DL8
axzia

mm

%%
48L66S
48L312

.m12

. (!903

. ‘W@

.9291

.ems

;=

.0234

.0257
,9260

.9243

.9.226

.9230

.9223

.me

.s230

.8202

.9195

.9188

.9163

.m76

.0848

.632s

.6706

.6770

.6743
, 6n7
. 6M1
.6005
.6m9

.7224

. ml

. 7M3

.7316
,7.222

.7269

.7246

:%%
. 7n7

10MI
lolm
10MI
mm
104M

lo%Yl
loom
mm
mm
10MO

llmo
11100

11300
11400

115(KI
mm
1170)
Hal
INUl

m.aas
22.ES2
z?.6m

i%

2L655
2L 1!?4

%%
2a120

M n2
19.436
19.059
la 702
la 346

17.989
17.W2
17.276
16,919
16.503

.
479.172
47&316
478,459
47am2
4n. 746

477.am
477.032
47&676
47&319
47hm

. 6s14

.6M3

.0662

.6337

.0511

.6482

.e400

. C436
A410
.63X

. 71M

.7132
, 7m’a
. 7W3
.70$4

: &l-

.0997

.6275

. 5a53

la 79
19.71
19.84
19.60
19.48

10.40
19.3a
IQ 25
19.18
14.10

. m474

. M467
, 0s440
.0542.2
.m4m

.m

. man

.0%4

:%

-6703
-6.491
-7. lm
-7.388
-7. w

-7.724

$$j

-& 676

%!
6444.2
8474.7

3mi2
8!BIL7
2.t&.2
3WL8
2637.1

. . . ..
—.



STANDARD ATMOSPHERE-TABLES AND DATA 239

.--=---.-.-—t
-1?.

16.m
15.S40
M. 4!23
15.128
IL 7iQ

IL 42a
14m3
13.710
16.VA
lzo’m

4

lzmo
u2&i
ILfE7
IL StO
lL2xs

la 357
Ill w
10.14s
Q737
0.430

‘a074
a 717
abbo
3.(KA
7.647

7.201
ILL

ILml
&m

T

“F.
etl

47h606
475.240
474m
::: ~

4i3.323
476.%4
4s3.110
4i2 710
4ZLW3

z

ft.

ImOO
l!zm
I!nm
12303
124co
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4450.1
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–25.020
-25.218
–25. 417

-25.615
~g ;;!

-26. ml
-m. m

iii 610
44a.1s4
w. 797
442441
44ZOW

44L727
44L370

~g

W?.044
439.w
M 231

*%

h 161

g=

4W 736

i

$/.61 ‘“ 18.18
.5 12.18
.51 33.07
.m 13-o1

$

U.%
. .

12Kl
1285

:50 lZ 80
u 74

:4 I!20Q

: .*
;: {

A

12.52
12.58

.402S 2:

.* =42

!mm
311@l
21203
213m
214w

mmo
21600
21700
slam
219m

2mo
22100

22300
22400

22500

227cm

22DO0

-15.800
-l& 245
–M 803
–l&959
-17.316

-17.072
–18.029
-18.336
–w 743
–19. ma

-12.4M
-le. 813
-m. 109
–!20.525
-2a ma

-2L 229
–2L 596
-2L 052
+?& 3oa
--m.&m

479. 98)
47Q.702
479.md
47Q.417
470.!239

470.w’
478.863
473.&96
473.478
47222$

472ml
~~ 9A

E%

&.1;

ggg

476.m.
-

476.210
470.021
475.W
.476.W
476.453

47L23s
476.076
474387
474%98
474.5@

-

474
@a4 1

~~

473,370
:-ai la;

472ml
472@m

:=
.8342
..8535
.-

X.5il
.8314

:=

.8487

.2480

. %73

.8454

.8459

.8432

.2446

.8438

.Waa

.8AW

.001223

.Ixmm

. Wrm

. m212

. Ma%

.mrm
; mug

. Collill

. Oonm

.k3028

.03926
;&n

.W3E5

.03872

.m3m

.03846

. a3822

.CW9

~g 6n&

–37. m2
–!4=, ml
-X?. m

-37.606
–27. 794
-27. ma
–27. w)
-2% am

-m 686
-m 785
-2%.983
-29. lal
-m 87Q

-29.677
-.29.776
-!?3 ma
-3a 171
-aa 370

.aa183

.031179

.ali175

. omn

. aalw

. muaa

.03HW”
,031153
.mlml
.0)1147

-

. @31142

.031139

.aln36

.W1131

. Wlln

. mn

. W1119

.031116

. Wlnl

.001107

.Wm
m37#

. I?3766

. m753

.c0740

. CB727

.Wils

. ca702
,mcm

!23Cm
mm
232@l
23s00
23400

22m

237al
228m

-23.022
-23. 3iT
–23. 73s
-24 W?
–24 448

-24 m
-2& 162
-25.518
-25.876
-26.231

.8418

:%

:%

. ma

.WV

.8370

:H;

.Za49

.8W

..8235
A13~

.=15

. 830a

.8301

.8294

. 82a7

.4045

:%J
.30i6

.3959
,:8#

.m7

..3W1
r.

-

.3274

.3867

.3841

.%%

,8791
.3775
.375$
.8741
. 7mM

.a+m

. a2c03

.03550

. Cm8

. fm26

.026L2
M!J/
.@3362

-30..5$3
-3a m
-30. w
–31.12
-8L 3%

-m ma
+:7&

–32 la
-ar4 M1

.

.-
.:

240XJ
24100
24200

‘ 2E

24W
246m
24703

.24903

m
Xll(m
26nm

W4m

265C41
23WJ
257MI
25800
m9cQ

–26.588
-w. 945
–27. 301
-27.833
-2s. o15

-28.371
–% 722
–20. w
-20.441
-n. 798

-3a 134
-aa 511
-aa 307
-8L 224
-3L 681

-8L ’337
+; ~

–33. cm
–33. 864

“ . aalw
,001092
. 0)1036
. 0om02
. Oolw

‘;xlng

. Wm77
: (xllm
. Oolm

.Wi5m

.03338

. fmm

. Cml!4

.mm

. 034s3

, W&J
.m43e

-az 649
-az 747
-s2 945
~g ~y

-3% 639
-33.738
-33.936
-34.134
-34382

472.423
472220
472cm

‘ % E

ill. Aki
47Lm
47L090
47&W9
470.709

.W&l

.8273

.3W5

.8W0

.8254

:%.

.8232

.8?25

.8218

11.10
11.os
11.M
la 26
law

Ii M
la 31
la 77
la 72
1o.07

.@4.37

.CWb
Jc3#

.mm

.W.07

. W5

.m343

. ml

.aw26

-34620
-64 m
:g ~g

-3& Mm

-35.621
-35.710
-a 017
-3a 115
-34313

. 37CQ

. 30W

.3677
. . aow
.3645

.304

.3613

.W7

.3581
:3524

.W1066
, mmn
. alsa57
. (mm
. allryg

-;%

. IXIICE9
.:~;~
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T

“E.

ad

T.

“F.
au

z

m
z

ft.

P

h.

t
“c.

P,—
P*

2am
26100

!a3m

!28!m

267m

!EaJo

-aa. m
-% 677
-a4.434
-aL7m
-66.147

-65s34
-35. am
-3& %7
–3a m
-24 em

-# 27

-a&ml
–3s.356
-33 m

-sLCro
–39.42s
-327E3
-4a 140
44$6

-4a8a3
-4Lm9
-4L MO
-41. %28
-42279

-42636
4902
4249
-48. ilM
-Wm2

fmm

424.Qm
424.610
424.263

422.866
428.540
m 1s3
4228n
4.22470

422.118
42L757
42L4m
al. w
420.W’

4m.3a
w. 974
41Q617

!K%i

m. 547
m. 191
417.834
417.477
47.1.21

41fL764
03. 4m
m. 0s1
415.m4
Usm

47a518
47a327
47a us
4m.946
469.765

mm
46!2.372
4m. la

ZE

.s211

.Sm5

.alm

.819L

.ms4

.m77

. sIm

. ales

.8166

.8U41

.mm

.6s5

.2519

.3504

.a-las

.6476

.346s

.3442

.3427

.6412

.3m7

.8as2

.mm’

.8852

.R37

.M22

.rwr

.6202

.82n

.ama

.224s

.am4

.3219

.3205

. mm

. a176

.316Z

. a149

. aIa4

.WaJ

.4323

.4303

.4ss2

.42i7

.4292

.4247
‘:ga;

.4201

. 4M6

la62
la 69
la 63
la48
la 44

10.39
la 34
mm
la 25
la 21

.MM

. mm24

.mm

. W1OI7

. WM13

. Omolo

.m

.W1OO2
mc4Dc9
.13m?A5

.Ca3as

.Inm3

.W84

.Wta2

.m260

.03249

. 03m7

.CmzM

.03214

.mma

–S& 611
-S& m
-2&W
-67. lm
-37.304

-87. m
-67. m
-37. KS
-aa066
–2a 294

79X8
m5&8
7$96.8
WM. a
80W7

son. 2
8107.7
S’Isa2
81627
am. 1

-.
.

.<
-..-++

.,. ..
---*

-——

27mo
moo

mm
274m

mm
Zim
mm
moo

!am
‘am

mm

!285m

2sml

!aOoo

Ma.em
m 415
*224
*638
487.WI

467.651

Ez
~z

.8M6

.8136

.Sla

.8W4

.anti

.an

.am

.4142

.4127

.4111

.4m7

.4m2

.4m7

.4063

.4ma

la M
la12
10.07
lam
9.6s3

9.939
9.m5
& *!J
9.=
& 764

.Cmm2

.Crms6

.mM5

:=

. QWi’4

.0m9n

.mYa67

.MQ0a4

.axleso

.mlm

.07U80

.06163

.Cm67

.m145

.03124

.m

. mm?

. mm

.03w

–ML 4ss
-2a 691
–38.2S2J
.+9. CSi
-8Q 285

-39.4s
-SUE&l
-33.879
-4a 077
–4a m

8229.6
8mo.I
8290.6
832LI
835L5

mm. o
84E6
S443_o
8473.6
89X.9

.8KB

.8101

.m94

.mm

. ml

. ....

...= -.-.
—
.-4fa 696

4m.503
466.811
ML 119
4$s929

465.7?.4
m 542
466.W
46h167
4%066

.SF4

.s367

.SMo

.s2s

.m4Y

.Sm9

.Scm

.130?6

.3019

. am

. 40!n

.Mm

.a%bw

.8979

.3m5

.2951

.8937

.8023

.W38

.8698

9.720
0.676
9.6a2.
9.am
0.647

9.604
9.462
9.4m
R 87?
c1.33.5

:1’%%i
.DY3em
.m
.mma
.mo
.cmQ3s
.-
.moml
.mmm

.03078

.Cm37

.CEn56

:%$$
.amn
. CGQ12
. ml
.022m
.029i9

.02m8

.02957

.0!W6

.02Qa5

.02926

.02914

.Cr2!m

.0W2

.02581

.02sn

. 02mI

.02s3

.02S40

.CtH!9

.02m!a

.02m9

.027m

.02783

.m

.02i67

-4a 474
-ag

-4L Ca
-4L!M6

-4L 464
+062
-4LS61

3E

-42465
-4266a
-42861
-4a. 049
-43.247

-43.446
-4&644
-42.642
-44Mo
-44m

–44. 426
4634
–44+m
-46. m
-46. m

-46.427
-4s.625
-46.823

2%

S5W4
8564.9
mm 4
a02a9
ss6&8

8636.s
m’li. s
8747.8
ma
6W.7

8s89.2
mm.7
-Z
&m.7
ML I

Mm!&:

m526
ml
911X6

..-
.=_

\mom
29103

!m8m

!295c0

!237m

!2mm

-44.”49
-44 7i6
-45.132
-4h4m
-46. 84s

-Km
–4& 669
-46.916
-47. !272
-a. 626

414.%81
4M 624
414!2m
41a911
4L3.665

4174163
412.841
412#
m. 126
41L772

4M.7’ZI

!8%
464.Nil
484.cm

468.ml
4MI.619
463.427
.l$nma
44?.043

.mla

.79W

.7991

.7X6

.m

.7WI

.7m4

.7957

. 7W

.m4a

. SUM

.30m

.m

.:E

. alma

.8%22

.aom

.2m5

.2WI

.3$79

.2s85

.6s31

.3s7

.2S23

.6s09

.8724

.3iEo

. 3i6i

. =54

QM3
k 261
QWO
L 168
Q127

:E
RUM
&9a2
a 821

S.&m
8.s40
am
a 760
aim

a6m
~g

&662
a h22

:%
. Immd
. IX41m2
.amnm

%&
.IML3M
.ama2

.WGam

.M3w

.Cm%3

.mE9

.L-mq6

.C4m7a

.0m70

. c0W7

. mwq

.amoo

..J . .

—

--- ---

..-

..-.

.. a.

““+=
- --~

.2m .8740

.2254 .3725

.2940 .37L2

.2037 ;=

. 2U4

ma o
0174.6
9m5.o

E:

E:
9357.4
m. 9
W% 8

944S8
W9. 3
9509.a
Wf4aa
9670.7

~:

WE. 7
9723.1

3QXU
znrn

~

Wm

amm

809CU

mm
smm
W2m
mmo
m4m

:=
slim
Slw
319m

-47.986
-4&M
-426m
-49.055
-40.412

-49497$

–5a 481
–am
–6L 195

411.m!
41L05s
aa 702
fla 346
4m.w

4m.631
4m.m
402919
4a3.602
mam$

462849

i%!%
4m.zo
402m

46L892
461.N
41.495
46L832
46L1U9

mg ! .25XI
.!issi

mbs# .2874

.w4~,%

.am

.aaaa

.364

.2630

.S317

.-
-.

.02757

. 02i47

.02737

.m7m

. 0f&16

.02706

.02t03

.026m

.02676

.m

.We.5a

.02636

. Omla

.025w

. C125fi

.0255s

.a2539

.02520

. a2301

. ~qz

-46.417
-46. MS
-46. S14
-47. m2
-47.210

-47. m
-47. m
47.604
-4a m
-4a2m

-61. 5S1
-6L w
-52 m
-626m
–.52 m

-63234
-63.691
-54. C4a
–64 404
-E4 761.

4?7. SW
$tJ.flil

aim
4m.422

MiLom
40S.iOE
406.352

.4W~

4m.914
4m.721
46a52a
4m.634
4m.MO

4m.947
459.764
469.660
4m.367
4s9.174

8.493
a444
a4m
8.M7
8.320

.

. .
.—

-, ——=..-.
.m?l
.7P.m
. i819
.7m2
.7806

.nm

.7783

.nm

.7757

.7744

.7730

.7716

.7702

. :6S9

.,675

.2770

.ma

. 274a

.2732

. 2n9

.X67

.26s2

.ZM7

.X82

.2607

.25s8

.2560

.2s34

.25E!

.2499

.,-.

.-. ..
---- ..=

_-
.. ..-

,

.W2 ! & lM

.8446 am

.3419 T.952

.8324 , 7.67s
:3W ! 7.ms

+399

=&Z
-49. S57
-49. 6S3

-S0.879
-m. 776
-6L MT
–5L MS
–m 96a

9763.6
QSM6
mm. 5
WWL6
C’Xi’.6

Imsa 4
10119.4
Iom a
I024La
103028

mm

824m

82&m

mm

S34m

mm

–55. 117
-66.891
-6a. 644
-67.237
-57. ‘no

-m. 6s4
-69.297
-m. 110
–6a an
-6L 527

W%a
4m.669
402850
40214a
40LW

4m.7-M
am
8$9.203
89&677
397.m

458.9s0
m 591
Ma ml
457.au
457.423

467.w
4W646
466.265
456.867
455.477

.2343 ;7&

.aus

.X298 iam

.ams 7.61S

.a248 7.447

..

.
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1’

‘F.

W

T.

v.

aa

z

ft.

t
Oc.

T
E

P

in.

7.an
7.3a9
7.23
7.171
7.lm

7,coo
6.’370
&m

:E
km

9P

lb.ift.s

7
. m
.0244
.02425
.02403
.02387

.02Wa

.022M

.02329

.O’2Z32

.onlo

.02287

~
P.

. 2218;

.3194

.8170

.8145

.8121

.306E

.2074

.2m6

.8043

.aom

. ml

P
“1?.

807.153
9% 427
806.%’24
886.011
a042m

a63.684
W!L871
39240)
247.403
822.4!3)
222400

%%

~g

aw 403
392.400
8$2400
26??400
262402

092’4
89Z4ca

gll

692403
3s24m
8924JXJ

W%
-

“gg

2e24m

892.400

%%1
892.4CQ
292.403

4.55.W7
464696
464826
4% 914
46a623

4Si,18!2
452740
~g

45L062
461.673

461.128
45a824
4sa 454
4m.Q37
440.727

440.249
440,016
443.667
44a8!$2
447.S31

. 76M

.7647

. 76M

.7620

. 76m

.7602

.7672

. 7m

. 75@

. 756il

.7500

.7503
, 7M9
.7669
.7MB
. 7&4

. 75+XI

. 7X4

. 7fda

. 7Ma

.7669

.TMa

.7.%9

.7MIQ

. 7s52

. 7M2

.7603

. 7M9

. 7M0

.7669

. 766E

.W.4

.2442
..2419
.M17
.2074

.2862

.22.%3

.%14

.2207

.2235

.2%4

.WJ765

. IX13769

.m75Z

.000748

. MK1742

-51361
-6!4 767
–a M?l
-m. WI
-6a 946

1036X2
y.:

1M46.1
NMo7.1

1UC8.o
lo72Wo
10752.E
10789.Q
lW!CLQ
10ML9

10Q72.8
ma 8
11004.7
lllm 7
nala 7

11277.e
118326
118W.6
11400.6
llWL 5

III!S24
11646.4
117048
him, 3
H82&3

llEa7.2
11948.2
lmom.1
lm 1
1218L1

34mo
aw

2W0
a48w

–62 ‘2.E4
-62963
–02 678
–64 3s9
-66.103

-6S. 816
–W529
-67. ~
-frl.om
-67. Cuo
–67. m

-67. m
–67. m
-67. COl
-07. CwJ
-67. ml

-67. OIM
-67. cm
-67. Ocd
-67. m
-67.000

-67. m
–67. WI
~g $$

–6~ 000

–67. m
+37.Ooo
-67. Cmo
-07.030
-67. mo

am
26nfl
36382

26Lulo

-5L 342
-64788
–53.am
-$5%Cl)o
-65.m
-65 0?3

l—
3MO0

86460

mm

:%
. 21ml
.2178
. 21s

.2187

.2117

.2007

.Xt7a

.m

.2s62

.2m4

.Zm”

.’Mm”

. X61

.2824

.m

.2770

.2744

.2718,

~
.2692:
.2667
.2642
.2316
. 2fal

. m“”

.2542

. 2M8

.2W

.2471

.2447

.2424

.2401

.2377

.2266,

. 2262(

.2810.

.2289
:~”

-

.2224-

.2m2

.2131

.2166

.2140

.2121’
:~’

.m

.Z140

.W21

. mm

. ram

.W38

.1946

. 19!M

.1903

. Moo

.1872

.1854,

.1837

.1819

.m

.1786

. 17ES

.1751

.1734

.1713

.1702

. 16s5

: ~:
&al
& b13
6.452

6.895
6 a84
fl 274
0.214
6.166

.Cmv34

.0m3a4

. m32m

.W

.0x8i’3

, LYM371
.m
.tma58
.6m62
.W

:=

(i%
.02180
.02139

;*

-54.ml
-6s Om
-w cm
–&k m.
-65,020

-55. am
-66. m
-6!L m
-56. ml
-65 ml

-—+.—- —.. ..

393XI

w
aam
aawm

89CNM

394m

2a8w

-66. OJl
-M. m
-66. m
-m am
-66. cm

447.648
447.m
446.W7
M& 676
44a&71

44a049
44L741
446.435
44h138
444.e26

.m

.ma

“:%.lml

,1946
. K125
.Iw6
. lw7
lam

6.IM3
&mz
6.231
6024
ham

6.812
h 767
5.702

:%
-

&E41
6.4e8
6.42a
h 88?
6.238

6.283
6.22a
6.182
k 124
& (us

.fKo640

.CQooa4

.0aM28

.mo22

. ~16

~=

:$%%
.020587

.02w2

.(2m9

.02ml

. Omtl

. Olmz

.01908

.01944

.01G26

. Olxs

. Olmo

,,

-tili fan
-66032
–ML Wo
-m cm
-m an

.mfm

. Cmm’a

. m@.571

.OmMa

.mx@l

,
444637 , .’/Ma
444244 .7m9
446.9M . 7W2
446.602 .7W4
443.W4 .7669

.1352

.1864

.1817

.1769

.1782

.1765

.1749

. 17%2

.1716

.1633,

. law

.1667

. Mm

.1636

. lmo

:~
. L574
.1652
.1644

.M872

.01354

.01336

:&%

.01735

.01724

.01761

.01734

. m7m

+&cm
-w ml
-M cm
-66. cm
-E Cdo

121920

~:

124a59

M4Q&8
12567.8
12613.7
12079.7
U74117

40WI

404W

4awl

411XQ
4f.2ml
414m
416m
418cll

-07. m
-67. (W
-67. mo
-07. cm
-67. (03

-67. cm
-67. cm
-67. m
-67. WI
-67. (ml

–65. 600
-M. (03
-66.030
-E&.alo
-66. CQo

44a104
44282d
442661

E%

44L742
44L472
44L219
440.W8
44a707

44a465
44a206

MR
46U472

.7t&a

. 7&M

. 7M2
;;=

.7$69

. 7E#3

.7502

. 7Ma

. 7M9

.7669
;%

. 7W.Q

.7m9

-67. am
-67. WI
-67. ml
–67. Km
-67. O(bl

-67. WI
–67. am
-67. m
-67. cm
-67. WI

-07.000
-07. am
-67. OM
-67. m
–67. COl

-67.000
-67. mo
–67. IXRJ
–67. m
–67, 1110

-67. C4m
–67. am
-67. m
-67. IXQ
–67. m

-67. m
-67. (TM
-67. CKKI
-67. 0?2
-67. W

W2ml
2W24W
392403
2624JXI
2W4CU3

8e24&l

%$3

Et%

392403
3924(UI
892.400
mm
392..

392m
w2.4m
a22403
292.403
892403

.frJo6!B

.Wo623

. fmma

. Cm61a

.UYJ50Q

. WM4

.KQ6m

.fm496

.fowl

.ao4ea

.01701
,01!33J
.01669
.01663
.01638

.M022

. Olw
,016m
.01676
.ml

–5h Wo
–66. am
-hi (KIO
-M m
-M. 00+3

4mo

424fm
42C4)0

-!55.m I

-ML m
-66. WO ~
-& OIo
-5&cm ;

42UI0

424m
426aJ

—-—
.ml
. om477
. 0W472
.0a!468
.6W462

–5fi W0 \ 1641L2
+hmo , 124722
-65. m 12K 1
-tih m 13W 1
–fire lW6.1

.ol&46

.01681

.01617

.01602

. Olm

.01474

. 0s460

.01440

. m422
,01418

444YKl
442m

*

459.228
48a2a5
42a 7ea

‘43%.b=
42&2%9

“4a8.071
487.844
4a7.022
427.401
437.182

.7569

.7569

.7669

.7524

.7669

.7669

.7669

.7669

.7669

. 7M0

.1536

.1615

.1601

.1480

.1472

. 14b9

.1444

.1421

.1418

.1404

.6W59

.W

.00G4MJ
SKx#

-56. m
-fi au
-66. an
-66. (m
-M. Iml

1371LIo
i8i7’7.O
~a837.9
Iasea Q
18969.9

140m8
141ML8
141427
lm 7
142647

142Mia
14346.0
14447.5
1461M.6
1461Xb

45WI

464m

45s00

.m487

.m438

.aRn2’a

.Uxn26

. 0m421

.014M

.013$1

.01873

.01866

.01252

. Ola.m

. Olsm

.Olola

.01301
,Oln’a

–6fi ml
-65.000
-66. ml
-65. m)
-66. w

-66. ml
–66, ml
-66. Om
-M. m
-C& cm

202m
8Q!Lm
6e2.4cm
8!ZZ4CQ
‘m%40)

322.400
892400
802.400
202m
3924m

426.M4
43a760
426.w
439.328
42a lla

436.912
436.7W’
486.K14
486.8a3
43&1Q4

.7662

.7689

.7&?a

. Tan

.7669

. 7M9

. 7m0

.7660

.7569

.7569

. Mm

.1877
da&

.122a

; ;$fl

.1201

.12a9

. 12i6

. @m417

.Wt413

.Wx69

.Ux1406

.WIL

47f00
47!M0
4740)
476CBI
473Q0

. . ..
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z

ft.

t
“F.

T

w.
an

T.

“F’.
as

t
e0.

-65 Wo
–55. Ooo
-6s% Im
-65. Ow
-E& m

-55. Wo
-M. Ow
-66. Ix41
–m Ooo
-6s. m

z

m

146WA4
1469L4
147528
14818.8
14s74.a

14R36.2
MM. !2
1KH7.2
15113.1
Nun. 1

P

in.

m

lb./ft.$

. Olm

.01266

.01263

.01241

. Ol!zm

. Omr

. ol.m6
; yI

.01171

P

.000397

.Lnmes

.W290

.0m3s6

.Cm3s2

.CuW’a

. m75

:%

.&

.-, ,

4S3M

48-W

m

4WXI
4Q2tKl

43Y31

ImOo

60403

moo

memo
bl!2C01
mm
mm
M8w

-37.000
-67. Cal
–67.OCQ
-67. cm
-67. @xl

-67.002
-67. ml
–67. CBXl
–67. m
-67. WI

2924JXI
W2.4WI
3Q2403
?42.400
2$2400

w2.4cm
3!32400
292400
292403
392400

424906
434.m
42-L518
484326
42-L126

4m.94s
4237W
42&675
433.291
a 210

43zm
432351
432672
432497
432224

4321s1
42L981
43L812
48L344
48L476

. 76s0

.7569

.7669

.76s9

. 7WQ

. 7r4W

.7684

.7569

. 7xa

. 76e4

mea
.7669
.76W
. 766Q
.7639

.7609

.7509

.7664

. 7M9

.7609

.1264

. I!m

.1240

.1228

.1276

.I!aM
;;%

.1171

. 1X4)

.1149

.1128

. llm’

.1116

. Ill%

. mm

. lm

.1076

.1025

.loM

.1669

.M52

. lm

.1622

. 1W6

. Mol

:Z
.1647
.1632

.1617

. Mm

. MM

.1475

.1461

.1447

. M38

.1419

.1406

.13G2

2.781
3.746
8.700
8.674
am

L6M
2+670
3.m6
am
&m

Z426
&402

:E
3.8m

~ 8i6
8.246
a 214
8.132
am

..-

.amsl

.0m23

.CtmE4

. 0x&51

. CKm47

:=

:%%
.W1

.01161

.01149

.01138

.01127

. oIl17

. mti

. Oloas

. 0Kr86

.01075

.01065
-

. 01C4W3

. O1OMO

. Olmm

. 0102M

. olmM

. oIa167

. CWMl

. W3857

.00477s

.00xa2

-5&Cm
-6s. K41
-66. m
–65. m
-E-3.ml

-66. am
-M. Oco
-m. m
-66. am
-5s. m

-Eli 030
–ss 0)0
-6 ml
–65. C4m
-6s MO

-6ti Ooo
eaom
-55. cm
-55. OcQ
-65. Om

-Sh ml
-&LOCO
-E& cm
-6&W
-6& cm

-6K am
-mm
-mm
-65. ml
-mm

16240.o
16KlLO
163620
164229
1M83.9

15!W8
l!w5.8
16M6.8
m. 7
16788.2’

16W.6
lW(L 6
IW7L 6
=6
163Qa6

161644
I&n& 4
lea-it 4
16337.a
ICW5.8

I&2
16620.z
1658L2
ll?4?421
167(4!.1

16i64.o
16s25.o
16%2o
13946.0
17W3.9

-.
-67. m
-67. Ccnl
-67. ml
–67.000
-67. m

-g. Ci&

-67: Cal
-67. Om
-67. am

—.

.am2s

. omm4

. ml

. ms

.MCB15

.UXS12

. OCcmo

. oomo7

:%%

llmm

&?400

mm

6ml

S-w3

638W

-67.ml
-67. Cal
-67am
-67. ml
-67. cm

-(R.CKO
-67. m
-07.Mm
-07.m
-67.m

43LM2
43L14S
mw
4W.824
43U6M

4&g

4m.198
W.037
42Qm5

.7249

.7WU

.7’5M
d%

.7609

.76E3

.7669

.7W

.7539

. m44

. 1(s4

. lCr24

.1015

. lWI

.03965

.0W6

.09707

.0M74

.WE82

.nao

. mu

. X358

.1240

.1327

.1314

. lm

.12m

.Mi8

.1266

z 122
am
aLB4
ao36
8.C07

%ms
!2950
2922
‘2894
2867

. ..

●

.W91

. Imol

. mm

.m24

.Cw43

:%%!.mm
.Wiw
.Csioe

.M826

.m544

.IE463

.M2s2

.@xt4

.Im22

.lm46

.Imw

.m

. mQ14

.07629

. on64

. Oiew

.0i617

. 07E45

. oi473
,.07402
.07321
.07%2
. mm

:E.lm
.1218
. F.ur7

. Im6

. Ilm

.1172

.1182

. H61

.1140

.1129

.1118

. llm

. 10W’

. 1M7

. mill

. Iwo

.1056

.W6

.1036

. la

.1017

.1007
.099e41

.UM70

. om82

.0%687

. W?94

.IMK14

2W
2.812
278s
2769
2738

2m7

:E
2631
Xam

.Wcm

.(nmm

.rmx3

.(momo

.C4KE87

.000z4

.0am2

.Cmm

. 0002i6

. C03274

. W271

.Cm26a

.Ilxmd

.IYm28a

. ml

.CKlo253

.00m56

.Cn)0262

. 0oOZ51

.0m248

.WI

.OwMo

.Owlo

%%%

.W9143

.MmM6

.Cm570

.0ES85

. m$sol

.C03718

.W@324

.ml

. mm

.W@90

.0m810

.0m2!B

. Omlm

. CW74

.Im79m

24000

6440)

64WQ

Mm

664W

w

-67, OM
-67. m
-67.033
-67. WI
-67. 0Q2

-67. ml
-67. Ow
-67. am
-67.IMI
-67. 0)0

2KL4M
2924!XI
8924m
2%24CMI
89241m

8924C41’
892403
89241M
392400
392400

420.734
4z9.m2
4m423
429.285
42e.137

422991
42&847
4m.m8
&%.txo
423.419

.71E7J

.7M9

.766U

.7W9

.7569

.7M9

.7269

.7M9

.7669

.7569

.765a

.7W

.75YJ

.76@

.7669

.7s69

.7559

.7-

.76s9

.7629

.7mn

.7669

.7568

.7669

.7639

.7MQ

.7m9

.7659

.7Ed’a

.7509

.7Eea

.7f%a

.7623

.7663

.7669

.7669

.7M9

.766U

.7589

.76s9

Z681
26s6
2632
2W
2.4s4

2.W3
2487
2414
2281
2869

2346
2224

i%
2s

2 !U7
2.21s
21M
2173
2162

-65. LMo
-65 m
-m C410
–65. mo
-66. Cmo

-5LiWo
-65. cm
-ML 003
–66.Om
-&tml

lm 8
17W. 8
l?lell 8
1725L7
Inlz 7

17W&6
174346
1740h6
n6W6
17617.6

g
6twl

mm
b7231
674W
67e4m
hm

-67. lnlo
–67. m
-g+ ~

-67:C$M

-67. ml
-67. Oxl
-67. m
-67.m
-07.CUM

w24aJ
2924m
3%243)
3924!XI
L?a2w

392403
3924m
2924W
39243)
292.400

428-279
428-189
4!a ml
427.802
427.727

427.68a
427.4!!4
427.826
427,1$3
427.032

4%lm3

%%
4m.249
mm

42+X297
42a173
42aC49
4m 927
42h806

42tiesS
42Lm2
4a444
42S32s
M. !ZIO

BOW
alms
W.m
424749
424.m6

-.

m

6s400

mm

6WM

594M

E
m

cowl

muo

6mo
61XQ
tll.fm
awl
618m

%2%!
EZ
692401

Sf&ml
292403
2924m
3924fm
882400

A

392400
3%2400
2u24al
392400
392403

7m. 400
W2401
292400
69241M
W2400

.olm246

.000242

.0M241

.ao2a

.Kwm7

.m224

.Cm222

.mo221

.(M02!20

.CWrz43

.m

. Wn4i

.Wz72

. mmw

. a?7m6

. wi6s6

. m74sl

.007410

.Cd7W

.007259

-6&Cm
-mm
-E& ml
-mm
-Si coo

-fi(mo
–6s Coo
+& (w
–65. Om
–65. m

1W8. 4
Inw. 4
lm 4
;%766:

17W%2
18044.2
1810&2
lmmi.1
18227.1

-67. m
-67. Cw
-67. m
-67.000
-67.OMI

-67. Om
-07. m
-67. cm
-67. ml
–67. coo

-67.om
-67. ml
-m. m
-67. coo
-07. ml

-67. MM
-6zooo
-67. coo
-67. (m
-67. Coo

-.. —

Ia28ao
m-Kl o
1841110
1s470.9
13581.n

ma
IW3.8
187M.8
18776.7
WS2&r

.07rzi

. om57

:=
.WS57

.m

. Wm
:=

.W.629

.CQ413

.Cm26

.W25

. om47

.W

. (K374

.m

.0881n

. mm

.M628

2L32
a 112
2Crx2
2072
21xa

2.m3
2012
LW4
L 975
L956

.W-a24

.0w2z2

.Omm

.0m213

. 00Y226

. C03214

. ml
mom
.Uxlm7
.(W206

.007201

. mn22

.W70E4

.W3997

.rD3Q31

.mmEi5

.Uxsm
m&

.Woe+?a

-65. Im
%& co)
-65.003
–65.ml
-65. Om

-&am
–&l ml
-E& Cul
-63. Coo
-65 m
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